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<30> ^ ^^;^>#<='l hG-CSF M]^^S. ^wls>^ 

^"Sr^-i: ^lS^>7l ^^>^ ^ISt!: #51-^^1^ pTHKCSFmll^ hG-CSF ^ 

tifl^^ -a-^sK coding)*}^ cDNA, hG-CSF ^til* <?i!£^> "^21-14^1 

(endoxylanase) ^Jl^i'I. -B-i7>^^ ^J-^tb ^S-S-E^ol Trc HSS-Ei , ^w] 

^^^<^1 "^^M-^l ^>M-o>o]Ai -^^y^Xkanamycin resistance gene) ^ 

^Hl^Jil^i^^ hG-CSF ^«Jj^ A>olofl ^^l^r>^ 91^^ 67fl^ el>iE] 
^ ^7]7} 1371] ^Hid^o.^ ^^^^ ^ej^^Bj-o] ^(oligopeptide)* '^^s. 

s^^}^ 'g7lA^<g§ i^tb^: <=>]^, hG-CSF ^J:^(coding)s>^ cDNA^ 

oi^o^ -^«J-<^^45L(human breast carcinoma)^ cDNA e^-oj^ele) (library)S. 
"g^H^ 3^^fl ^^o] ^o^(deletion)slo^ hG-CSF cDNA^l- ^^^^ 3^^11 

-i-^Vo^ ^^^>Jl, cfl^^ofl^i hG-CSF ZL^^- 
{Bacillus sp.)<^1^1 -B-eflt!- •aJS^V'^el-M-^l ^ti] ^5:a-1<1^ oj^^j-c]^ -tl 

^srH ^>M-i^>ol^ ^i^j- -H-^^m <^l-g-W. hG-CSF ^«-fl^ol i:]!^ 

^ti]^ nfl ^^S^m -^^li^ -g-^fldysis)!- <?]l£^>*asl-M- 

^1 ^til^jLH^j^f hG-CSF A]-olofl c§^^ 67fl^ ^liE)ci ;i!:7ll- S^fl: 13 
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^'a^V^^^o^ ZL ^-1*1^ N'-Ala-Gly-Pro-His-His-His-His-His-His-Ile- 

Glu-Gly-Arg-C'(^i<i«l^ 1)^1^1-. 

^sl^fe^l* ^<a*>7l ^*><^, SDS-PAGES^Bl hG-CSF -§-l-^«-^^^ ^&1^>JL, 

\i-Hell^\i-C'-el <^7lA-l<i^ ^oi^].^^ w].^ hG-CSF N-^^ 

^^*>^1 'a^l*]-^ hG-CSF -§-^^«J^^ol cfl^^<HlA^ A^^g- 

301C<H1A-1 tifloj:^].^^ ttfloii, ^HlS:^ ^ fe^ hG-CSF q- 

E^-ifl$^^n^, 571-^1 cfl^l-^^ ^-^l^i BL21(DE3)^ MC4100^1 7}^^ ^^ 

^ ^J^^^* <^1<^1. ^7l #5:|-:^inlc pTHKCSFmllS ^^^^^ 

cfl^l-^ MC4100^ tfl^^ MC4100/pTHKCSFmI I (^5cAer/cA/a cc?// MC4100/pTHKCSFmII) 
el- ^'^g^}^. 2000^ 3€ 13^ ^^l7l 11-71 ^<?1 t]:^4^7l#<g^-^ -^^ ^^i^ 
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^^<^^± -^^^>^sJ(KCTC)<Hl 7li]-wiJ: KCTC 0754BP5. Jl^sV^cf. 

^^^^ 

^1 3%>^ ^^ pTHKCSFmllS ^^^^ 

MC4100/pTHKCSFniI I (KCTC 0754BP) . 

<110> Korea Advanced Institute of Science and Technology 

<120> Escherichia coli Strain Secreting Human Granulocyte Colony 

Stimulating Factor (G-CSF) 
<130> DP00301 
<160> 16 

<170> Kopatentin 1.71 
<210> 1 
<211> 13 
<212> PRT 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> oligopeptide 

<400> 1 

Ala Gly Pro His His His His His His He Glu Gly Arg 
15 10 
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<210> 2 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 2 

gcgaattcat ggctggacct gccacccag 29 

<210> 3 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 3 

gcggatcctt attagggctg ggcaaggtgg eg 32 

<210> 4 

<211> 50 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 4 

tcctcggggt ggcacagctt gtaggtggca cacagcttct cctggagcgc 50 

<210> 5 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 5 

gctgtgccac cccgaggagc tggtgctgct cggacactct ctgggcatcc 50 

<210> 6 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> primer 

<400> 6 

ctggctgggg cagctgctca ggggagccca ggggatgccc agagagtgtc 

<210> 7 

<211> 48 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 7 

agcagctgcc ccagccaggc cctgcagctg gcaggctgct tgagccaa 

<210> 8 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pr i mer 

<400> 8 

gaattcatat gacccccctg ggccctgcca gc 

<210> 9 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 9 

gaattcatat gactccgtta ggtccagcca gc 

<210> 10 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 10 

ggaattcaca tgtttaagtt taaaaagaaa ttc 

<210> 11 

<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 11 

ggctggacct aacggagttg cagaggcgg 29 

<210> 12 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 12 

gcaaccgcct ctgcaactcc gttaggtcca gcc 33 

<210> 13 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 13 

gcgaattctt taaagccacg ttgtgtcctc aaa 33 

<210> 14 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 14 

gcgaattctt taaattagaa aaactcatcg agcatc 36 

<210> 15 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 15 
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caccatcacc atatcgaagg ccgtactccg ttaggtcca 39 
<210> 16 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 16 

gatatggtga tggtgatggt gcgggccagc tgcagaggcg g 41 
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KR 



[ 



>s,EJ-OI 



KTCT 0754BP 
2000.03.13 



] 



016 



04 



£1 axF^/Hi 



I!. ^oJS HI60^°l ^§ 



[i.':>ii] 



[§¥A1#] 



oil 2I§^ S^^Ah M S^i^LIDK PiSlo] 
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29,000 m 
25 , 000 B 
0 B 
397.000 S! 



20 e 

25 S 
0 3 
9 & 
451.000 ^ 
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i.fi^^AH •sAiiAH(Ea)_m 2.o\^mj\^m'^M_-\ 



48-2 



1020000017052 



7ll^ §l:^iB|^(histidine) ^711- S.^^ 137]]^ <5>Dli^AVo.^ ^^^^ ^e^Jl^B)- 
^(oligopeptide)* ^^-Jisl-*}^ ^7lA^<g, hG-CSF ^^^> ^ Trc 

^ ^wjsl^ hG-CSF -S-^^^^^S-^Ei hG-CSF€- 

^l^tlrt^. ^ ^^^^1 ^5>^, ^Efl^ 7l#oll s^srH hG-CSF 
^fli^ ■%■^^}^^■ ^S^^^ tfl^^^^lA-l hG-CSF ^^l^V^cIl 

cfl^S] hG-CSF -§-^^«-!j^^ Jl^^j^.^ ^Hl€r>7ll ^>D^, Hlil^ 

^tb -i-*><^ ^7] hG-CSF ^^tb hG-CSF 

£ 14 

oi^fl-^sfl 3).^^ §sq ^>^<?1;^>, hG-CSF, ^y] 
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tl^l 4^^^ ^1-^^^>* ^wl3r>^ tfl:^>^{Escherichia coli 

Strain Secreting Human Granulocyte Colony Stimulating Factor (G-CSF)} 



[S.^^ ^^tb ^^1, 

<i> £ 1^ #21-^ ^1= pl9CSF<^l ^'a^ hG-CSF -H-^^>^ 7] ^ o] cf . 

<2> £. 2^ pigcSFm^ ^14^^ ^ -n-^^> ^IS^^lcf. 

<3> :£ 3^ pi9CSFm«^l hG-CSF -R-^^]-^ '§7lA-1<a ^ "y-J^sl-srV 

<4> £ 4^ pEDCSFmS^ ^ -n-^^> ^IS^l^. 

<5> £ 5^ l-ef>^Dl:c pEDCSFm<^l hG-CSF -R-^^f^ •S7lA^«g ^ oj-pjic.^ 

<6> IE. 6^ l-e^-^Dl:^ pEDCSFrall^ ^1^^^^ ^ -n-^^> ^IS^^lcf. 

<7> S. 7^ l-el-^^ljc pEDCSFmII<^] ^'^^^ hG-CSF -H-^^>^ N-^^ ^^l^i^ ^ 

<8> S. 8^ l-eV^T:>l= pEDCSFmllS tfl^^^ BL21(DE3)<^l^i ^S^^ 

hG-CSF ^«J^^* SDS-PAGE 4Hl^i ^^tt ^^i}-!: M-Efi^^ ^7l<^^ ^>^<^lcf. 
<9> £ 9^ l-al-^nljc pTrcSCSFmll^ ^1^4^ ^ -B-^^> 
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<io> i£ 10^ #sl->iDl:c pTrcSCSFmII<Hl hG-CSF -B-^^>5] N-^^ *S7lA^<i 

<ii> :£ 11^ l-el-i^ijc pTrcKCSFmll^ ^]^^^^ ^ -8-^^> xjiojcf. 

<i2> iE 12^ pTHSCSFmll^ ^]^^^ ^ -H-^^V ^iJEojcf. 

<i3> S 13^ pTHCSFmlHl ^^^^ hG-CSF N-^^ '^7]^^'^ 

<i4> S. 14^ pTHKCSFrall^ ^1^^^^ ^ -n-^^V ^ISojcf. 

<i5> £ 15^ pTHKCSFmllS. cfl^^ MC4100<^1a-1 ^3^^ hG- 



CSF ^«Jj^^ SDS-PAGE ^ofl^l ^-^tt M-Efi^^ ^V^olcf. 

<i6> ^ -B-2flt!: ^^^^ #sq ^>^^;^]- (human 

Granulocyte-Colony Stimulating Factor, hG-CSF)» ^wl*>^ cfl^^(^. 

coJj)<^] ^<=>]^. # ^ cfl^^ i4]<Hl^-1 hG-CSF* ^wl 

^>£^ ^^1^ ^112:^ l-B^-^inlJE. ^ hG-CSF« ^til^>£^ ^7] l-el->inl^SAi ^ 
cfl^J-^ ^ ^^^^^ <^l-g-t!: ^^^^ #5. 
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^^^^ (macrophage), T-M]S. ^ ^^-R-^Hl^^ ^5^:1: 

^^S. '^^^ ^>^<il;^}( colony stimulating factor, CSF)fe 

^<y^l-(G-CSF) , ^^^^ cfl^^S ^1-^<?1^1-(GM-CSF) ^ ^^l-^^^ 

t^^^S. ;^>^tl^>(GM-CSF)^ 37>^1S ^^^ol, <^1^ G-CSF^ ^1^^ 

^^ili7]- ^ ^S|-Slo1 <a<^m.^ 1^ Aj^^^oll ^fl-^ ^-S-tb ^> 

ell ^^^(neutrophil)^ =^2] ^7>» #^^1^1^ '^'^m-. # 

^'^^'^l cH«fl ^sl ol-g-£]ji cix^ ^]s.^^ ^o^^ >.^;g-o. 

^ -^Aiofl ^^^1^ at!: ^^1s:>:e.s., €-^l-s-f^i :e.:£^-g-^ 

^^7^1 ^t!: ^^-§-# -^#^}7ll ^cf. G-CSF^ c,lslt!: ^^#^1^ 

1986\i ^^l-B-2fl G-CSF ^^^}7} M-7l-El-(Nagata) -^<^1 <y^l^ ^^>HlJL 

CHU-II^-^B^ ^el^cH n. ^71a-1^o1 il-^^Ji. ol^^ cOS ^S. 

\Ji\o\]A\o^ ^^o] ^jLS\^v^i^3i: Nagata et al . , Nature, 319:415-418(1986)). 
^^l-a-efl G-CSF (hG-CSF)^ 307l)sl ^m] A-l<g(signal peptide)^ 1747llfil 
ic^o.^ ^^^^ '^^^-^^ (glycoprotein) olcf. 57ll^ ^Ir^^tfl^ (cysteine) ^1 €^;«ll 

^}^, ^1 ^ 4711^1 Ali Ell o](Cys''-Cys'' , Cys^'-Cys"' )ol ^ 7llsl %ol^ 
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(disulfide bond)* ^^^*><^ ^^(folding) ^ (activity )<^1 #-S.^>7ll 

^<^^>^ ^A^S. ^B^^cf(%v^: Hill et al.. Froc. Natl. Acad. Sci . USA. 
90:5167-5171(1993)). hG-CSF^ N-'3-^7> ^-S-(N-glycosylat ion)^ ^^^i<i 
(consensus suquence. Asn-X-Thr/Ser)^ ^:^fl^>^l ^.^^ , 133^ HBH^Vi^^l^i 0- 
"^^A ^-§-(0-glycosylation) '?><^1 ^A^"^. cfl^^<^Mi ASi^ 

G-CSF7]- A^^^^^ G-CSF^ ^"^^ ^A^^ 'yrs^^A-l, ^-^7> 

-§-<^l G-CSF *>^^<H1 ^-2.5. o^^^lJL Sltzf. 

^^S^ ^^7\ 7^2:.^ 7]^Q\ ^l-BflB^ol-, ^ ■g-#^-fl5L<Hl 

G-CSF^ ^5<+* 7\^^\7\] cf^4 -i-ol ^c]-: ==^;^> 

(Sauza) -^^ tl^fl yj-^-y- ^-fli^ 5637S^B1 cDNAl- ^Bl*>c^ zlS] <g7lA^^^ :g 
^j^l-ji, ol^o] cfl^$(£. co//)<^l^i :a.Jl€rl-^t:f(%i-S: Souza et al . . 

Science, 232:61- (1986)); ^4.^ ^7}<^V\<^]^^ tfl^^. ^#^^1^ ^ -g-l-^lliE^l 
hG-CSF2] ^5^H1 <a^l- ^*V<^ ^^1- ^^^>^cf(%i-2:: cfltV^^ 

57582:^); iil5f«l-31AHl^i^ hG-CSF^ -^-£^1^ ^ ol'^S#<^l^i^ ^5 

^•^l ^tl: cfltb^-^ 114369^); -g^<il-^l^<:>fl 

^^^^ ^ili^ifloi] hG-CSF ^5<i<Hl ^tb -^^^V5^i^(^3:: cfltb^^ 

207951J:). <^1^^^ ^l^^W cfl^^-'^l^H^ hG-CSF S.^ ^S.^ 

^^^^-^ iJ-^-^S. tH-^^ ^li^^fl -§-^^l( inclusion body) ^^flS. 

'^^^^V cf^l 7>-g-^(solubilization) ^ 7fl^5(renaturation)e>^ 4^^* * 

«fl «-^^* hG-CSF» ^J^iV^m «J-^* ^>-§-*H. ^1^^ ^-g-^^ (soluble) 
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hG-CSF# ^el^ ^S. 9X-^T^, cfl^^ -^2fl i^'Hl-H hG-CSF ^ 

o^BV^O_S,, cH^^<>|lAi Xfli^^ ^Hl ^Jl^il 

(secretion signal sequence)^ 7>^1^ ^^^11, ^-^^ 7>^^ S.^ 

^^^^ s.^ o] 7Mjl $X^^, ^^^^'^•Br ^ili^<^l>H '^l^ 

^ ^ El cflo] ^(signal peptidase)<Hl ^^fl ^3^>^]7ll i^e^-^i . ^Jl^i 

tijs];^! ^Bfl ^ti] >yj:A-l<g(OmpA, OmpF, PelB, PhoA, SpA 

^3^^ ^113:^ JL ^S. ^E] ^ ^^^7} -%-o]^}^i^^: Nossal, N.G. et 

al., /. Biol. Chem. , 241:3055-3062(1966)); 1"^. ^^1^ A3i^ 

cfl-^^o] c^.B^^^«fljL>h(protease)7l- ^;<1]€:>^ ^fl5L^S.-f-Ei ^^^7] 

^3^^^# ^7>Al^ ^ ^t:f(%i-2:: Meerman and Georgiou, Ann. N.Y. Acad. 
Sci., 721:292-302(1994)); , ^-flit^^ -ars]-^ 
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H^^] %<^l^^^(disulfide bond) ^-^^^l €^ -g-<5ls^>7ll ol^-o^^lji, ^-^ 

(^3i: Hockney, TIBTECH, 12:456-463(1994)). 
<22> o] ^-fl^L^^^ ^tillJ-^* hG-CSF^ cH^^<HlA-l A^AV 

<?1t^^^7> c^^s). ^o] ^jisl^cf: -^(Perez-Perez et al.)^ 

^l)^>fe ><>>J^ll^(chaperone) DnaKS]- DnaJ ^^^^ ^^^I'^l ^^^1^1^ ^1^^^ o]^ 
^A^o) hG-CSF ^wl^ ol^ojul-Dl- 7>^^>7ll *>5^cf(#S: Perez- 

Perez et al., Biochew. Biophys. Res. Cormun., 210(2) : 524-529(1995) ) ; tt^^ 
^^^^ ^i-^>^^ a ^al^^^il^ PelB# c>l-§-^><^ hG-CSF^ 

^wl7l- £1^1 ^Si:-^^, 4i€ i^<^l -§-^^1 ^BflS. ^^sl^cf 

(%^S: Chung et al . , /. Fermen. Bioengin., 85(4) : 443-446(1998) ) . 

£1^1 wliU^ ^^tt -i-*H, cfl^^ hG-CSF» >^fl5L^^ ^til^m 

<24> ojofl, ^ ^^^>^ cfl^^<^l^-1 cfl^o^ hG-CSF« ^Hl^l^l^ 
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^il ^ 67fl^ ^7lS S-^tb 137fl o>d1 i^A]- o.^ n^^^ ^ 

hG-CSF ^«J^^4 ■^B]jL^^o]B.7} -§-^5l<>|^fe hG-CSF 
^^.JL^^jo.^ ^al^H, ^^^^^ tfl^^^ ^l-§-*H hG-CSF ^a]^^ 

:^]^^ ^ 9X-%-^ n^m^, ^ ^^^^ ^9X^. 

^ ^'^^ tfl^^<^l>H hG-CSF -g-^^^^^ J:#^^S 

^ 5E ^7] ol-§-*><^ hG-CSF ;^1^*>^ 

^ 67fl^ ^7l» 5L^«1- 13711 o>r2l v^A]. o.^ ^^^^ ^&|jL^Bl-ol:c 

(oligopeptide)!- "^-JlSl-^V^ '^7lA-l«^, hG-CSF ^€^> ^ Trc H.^S.E^# 
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i^^VJl, hG-CSF Jl^^-^S. ^wl*>^ cfl^^^ ^7] #el->iDlJE. 

'=>]-%-^<^ tH;^V^^ :^]^S\T^, q (Ni-column)4 ^efl 

Slil- ol-g.^>Q^ cfl^^^S^Ei ^^^^ hG-CSF ^ 

hG-CSF 

^ ^^^>#ol hG-CSF ^J^^>Jl ^fli^^ ^til^r>^ 

tfl^^^ ^l2:s>7l ^s:>c^ l-el-^DlJE. ^B\ pTHKCSFmll^ hG-CSF ^ 

^^-^ <iJ-:^5l-(coding)^V^ cDNA, hG-CSF ^wj-i- «^fl£;^><ae^■^-^l 

(endoxylanase) ^ti] ^J:A-]<g, -^-^^^V^-tb ^^^tl: ^^-EE-ltl Trc HSS-B] , ^w] 
'^^HM-^l ^VH-nj-olA] -^^;^>(kanainycin resistance gene) ^ ^ 

^ti]>0^Al^3|- hG-CSF ^}o]c]] ^^]^>^ 67fl^ ^l^iE) 

^ ^7l7> I37fls] <5l-pl ^^^^ ^elJl^Bj-oijc (oligopeptide)* ^^"^ 

5l-^>fe 'S^lA-l'i^ ojnfl, hG-CSF ^^^^^^ <a-:£5)-(coding)3:>^ cDNA^ 

o]^o^ -^ig-<y-x-1]5.(human breast carcinoma)^ cDNA e^-^^l ^.e^ e) (1 ibrary)^ 
'^^^ 3^^ ^^o] ^'^(deletion)5l<^ 9X^ hG-CSF cDNAS^- S^^fl 

^^<^ ^^^JL, tfl^^o]lAl hG-CSF ^wll- ^^fl 

{Bacillus spj-^l^i -B-^flt}- <a-£;^l-^sm-^l ^^1 ^:^H<I^ o1-§-^>H, ^ 
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^^><^ 9}^^}o]^ y^^^Jr -B-^^Vl- <^l-§-^i=f. cl^o], hG-CSF ^]:^^<5l cfl^ 

1 

^1 ^wlA]j:A^<g2|- hG-CSF ^^A^ ^M^] ^l^E^ci ;5V7ll- i^tlr 13 

oj-ol v^AV o.^ ^^^^ 4e)Ji^Hl-oic(oiigopeptide)l- -^^-Jisl-^l-^ ^^l^-^-g^ 
^'^^srV^o.D^ ^ c]-o]:i^A]. N'-Ala-Gly-Pro-His-His-His-His-His-His-His- 
Ile-Glu-Gly-Arg-C'C^i'i^J: 

cf^^S., i:fl^^<Hl ^7] l-e^-^^Dl^ ^B\ pTHKCSFmll* 5.^*>JL, 

^^^^^1^ hG-CSF -g-^^«-^^<5l ^tils)^ 7l]2:^ tfl^^^ ^l^^i=V: o]x^^ a} 
-§-^ 1^^^ BL21(DE3), HBlOl, MC4100, W3110 ^ XLl-Blue^ >«>>-g-^ ^ ^ 

O.D^, 7H> W>^3l^r>7ll^ MC4100^ ^>-§-tl-^. ^7] ^12:^ l-el-^T^jc 

pTHKCSFmllS ^"Sr^ MC4100^ cfl^^ MC4100/pTHKCSFmII {Escherichia 

coli MC4100/pTHKCSFmII)s1- ^^5>ji, d\% 2000id 3^ 13^ ^AA^A^""^ tl^ 
4^7] #«^^^ -f-^ -B-^^>^*S(KCTC)<^1 7liJ-^^ KCTC 0754BPS 

7l^s:>^c|-. 

Bl hG-CSF -g-^^«-^^S ^B] hG-CSF ^IStbcf: ^7] 

hG-CSF N-^^<^] -a^^ 6711 ^rj^Elci^ 5E.^*]-^ 13711 o>oli^A>o.^ 

*slji3gEl-oi:B7> <^^^ ^Eflsl hG-CSF -§-^^«-^^^ ^wltvq-. ^ai^ 
hG-CSF -§-^^«-^^^ ^s^ji^El-oi^ofl ^^11*>^ 6711^ ^l^E^^a ^7H1 si 

^ q^^^(Ni-coliunn)-^S. ^e^^ ^ ^Jl, hG-CSF -§-^^«J^^<Hl ^«J1^ 
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^^jLrt* ^el^o.^M|. #e]:ii^El-oic^ ^^]:^><^ hG-CSF ^^^^ 

^ ^^flJlrtfe hG-CSF ^«-^^-a: ^«]1^>^1 ^<^}<=>} ^-B-S.. 

^^51^ ^elZL^Efo]c C-^^^ o}uli^AV hG-CSF 

Glu-Gly-Arg)^ ci>i:,li^A> A-^-g^ wKA]<g«l^ 1), ^7] o>Dli^ 

^^il^ hG-CSF ^^*>^1 ^«ljJL^<^l ^E] XaCFactor Xa)<^l 

^vo] 7].^ ^i.o]l7|l o;io^x-1 ^l-T^^ ^olt:f. 

-^^m l : •a^fl-a-sfl 4^^^ ^l-^^l^l- (hG-CSF) cDNA^ ^w] 

hG-CSF "a^l ^^l-<^ ^:?V^ -R-lJ-'a- cDNA sJ^°]^^]^m: 

DNAS. Br>o^ PCR^ ^^^VSii^f. -B-€^>^«5 (GenBank)^ <^l-§-*><^ hG-CSF -^^^}^ 
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<g7lA^<g^ ^^tV cf^, Hsl-olrj^ i: 5- GCGAATTCATGGCTGGACCTGCCACCCAG 3'(>H1 
^S: 2)^- HH^-o]^ 2: 5' GCGGATCCTTATTAGGGCTGGGCAAGGTGGCG 3'(^i*i^s: 3)* ^ 
^^*>^cf. ^^^^ Hel-o]^* PCR^ ^, ms.^^}7] Ay] ^Itb Jl^ 

^ £coRl4 BanEl^ ^^-^^^l (site)* ^^3r>^t:f. PCR aV-g-^ PCR ^1^^^ 

(High Fidelity PCR System, Boehringer Mannheim Co., ^"a)^ '^l-g-^V'^ 
^o] ^^^sj^nf: ^ ^^^(denaturation)^ 94°C<^l^i 7^:?> tb^ s:]-^^ , 

^ ^^^^ 94t:^l^i 1^, iil^( annealing)^ 50°C<Hl^-1 1^, ^^(extension) 

^ 72°C<HlAi 1^^ T^^s^V^ 30sl ^^s:>^c]-. o]^ 72°C<^l^i "Ml 

^^(extension)^ t!r^ t^^^VS^^. PCR Ij-'^^S DNA* o>7>S^ 

^ ^7l<^^i^ (agarose gel electroporesis)^S. ^ 530bp 37]^ DNA 

DNA #^^^>7l ^5>o^, pUC19(^^: 

Yanisch-Perron et al . , Gene, 33: 109- 119 (1985)) l- 7\^] EcoRm- 

BawtilS-S. ^, o]^ ^7] DNA ^^t}^ T4 DNA ^7}o}:^](i4 DNA 

ligase)^ ^^(ligation)^l^l JL, oj^ ^B.S5L«fl<^l ^ (elect roporat ion) Ij"'^^ 

'^l-g-^V'^ XL1-Blue(swp£^^ hsdRlZ recAl endAl gyrA96 thi relAl 

lacF'(proAB+ lacIqlacZAM15Tn(tei))){%^: Bullock, W. 0. et al., 
BioTechniques , 5: 376-378 ( 1987) )'^1 S^^o.^.^^ ^^^V^^. 
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^^s^o^ji, ois«-t| ^fl^-t pl9CSF» ^fls^ ^^d:^ 

"o]^ pl9CSF<Hl -^^^>^ *S7lA-]<i^ ^}^'^7]^^'^ ^^7] (automatic DNA 

sequencer, ABI Prism model 377, Perkin Elmer Co., U.S.A. )^ ^^*>«=i ^ 

hG-CSF -B-^^V^ tili2^1-5!# nfl 108bp7> (delet ion)s] ^^^^ ^■ 

<^l^>^o.i^, ol* ^l^tt M-H^l ^^(508bp)^ ^^1^ ^7l^i^Jil- <a^l^>^4(^ 
Si- S. 1). 108bp# hG-CSF^^ ^^ili^si dnA^ HlJU^l-oi HXJ:^ ^41, 

# 57ll^ hG-CSF ^^^1 >^11 ^^ofl «fl^^>^ ^ 

^^t!: ^Eflo^ hG-CSF -R-^^>S ^:a-^>7l ^s^H, 4 ^^11 ^fl'^^V^ 
H2l-o]rH 3: 5' TCCTCGGGGTGGCACAGCTTGTAGGTGGCACACAGCTTCTCCTGGAGCGC 3'(^i^^^ 
4), ^el-ol^H 4: 5' GCTGTGCCACCCCGAGGAGCTGGTGCTGCTCGGACACTCTCTGGGCATCC 3 ' ( ^ 
^S. 5), H&|-o]d1 5: 5' CTGGCTGGGGCAGCTGCTCAGGGGAGCCCAGGGGATGCCCAGAGAGTGTC 3' 
(^i^BiJ: 6). ^ ^el-oji^ 6: 5' AGCAGCTGCCCCAGCCAGGCCCTGCAGCTGGCAGGCTGCTTGAG 

CCAA S'C^il^:^ 7)^ 47fl^ 0]^ <:>1-g-3r>o^ PCR «>-§-^ ^ 

*S^}^, <^7]A^ PCR ^el-^lH 1^ ^^1 P19CSF1- K^ DMS. t}<^ 

PCR =^^Br>5^o.D^, o]9\- ^X\c]] ^o^^ ^El-^lnl 23^^ PCR ^-§- 

* ^*5^>5ii=]-. PCR ^1-^ ^l-§-^H ^^1 PCR ^-g-* n=«S^>^-^^, 
^ ^sj-oj PCR ^1-^ -¥-71)^ ^Itl-Jldii £coRI^ Baaiil^S. ^^^><^ pUC19^ 

^ ^^]^] ^S.^^}*^^. ^^^^ tfl^^(XLl-Blue)^ "^^^miSOfig/ 
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1)'='] ^7]-^ LB ^^tifl>cloi]A-] Ai^£]ojji, <5lS.-¥-Bl 7fls^ l-e|-:^Dl:c pl9CSFm» 
^^^>^4(%i-2:: S. 2). #s1-iT3l:E. pl9CSFm<Hl ^^^^ ^^7-} '^7]^]'^^ ^91^ 
^4, ^^1^ hG-CSF^ -a-^^> -^^t!: -^^^m ^^^>^-§-^ '^J: ^ 9X 

SX^d^Si: S. 3). 

^AHl 2 : l-el-rfiDlJE. pEDCSFm^ 

^Ajc^] ioi]A-l ^Hltb hG-CSF -B-^^l-^-^ti hG-CSF ^^^l-7l 
^5><^, pl9CSFm5^ -^^;^>s.^Bl ^tijAll^ ^]7]^ ^d^t!:(mature) hG-CSF ^^^} 
# #^^^>^cf(%i-^: S. 5). ^^^tb hG-CSF -6-^^>l- #^^^1-71 ^t}c^ , He)- 
7: 5' GCGAATTCATATGACCCCCCTGGGCCCTGCCAGC S'C^i^^:^ 8)^ ^l^sV^^cf. 
Hel-olH 72)- He^-oH 2-1- <^l-g-^l-<^ plQCSFm* DNAS. tl" PGR ^-§-^ t^^S^V 

o]§ ^ 711^ :^]^ Ndem- BanMl^S. ^^^}%^. o]s\. ^X\6\] ^ T7 

(promoter )!■ ^JL ^-ef^^Dl^ pET21c(Novagen Co, U.S.A.)* 

5] >H1^Jl:3i AWel^l- ^afl;HI-2-S. ^, ^7] DNA #S^^>^^. 

"a^HS-Sellol^wJ-ig o.^ cfl;^^ XLl-Bluel- ^^^^^1^^^, 

B^-rdiT^lJB pEDCSFm# T^^sV^tq-C^S: £ 4). 

i:fl^^<HlAi hG-CSF ^5^* ^^}^, cfl^^C ^. co// ) BL21(DE3)( o/j?p7 
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hsdSBCrB- mB-) gal dan (DE3) a prophage carrying the T7 RNA polymerase gene) 
# l-el-^ujc. pEDCSFm^S . ^112:^ tfl^^"^ 

LB afl;^] 50m^7l- 250ra^ ^^^\^ 37t:<^l^i tifloj:^].^,^ 

STflS eOOnm 2|-^<Hl^i ^«h^£(O.D. )7> 0.7"^ nfl i^M^ IPTGCisopropyl- 

|3-thiogalactoside)l- ^7H>oi, -B--£( induct i on) ^1 ^ ^, 4^1^ 

^4]^e]*><^ >^^15£'?>^ ^, oil- 0.5m^ TE ^^-g-^ (Tr is-HCl lOmM; EDTA 

ImM, pH 8.0)^S %^ 4^t!: c)-^. ^-^1 4°C«^l^i 6000rpm-^S 5^ -g-o> ^^a^sl 
sj-cx^ ^^AjT'lJl, oil- TE ^^-g-<5n 0.2m« -g-^<Hl ^i^^l-^cf. 64jM«# 
SDS-PAGE >«>lS.-§- ^#-§-^ (sample buffer, Tris-HCl 60mM: 25% glycerol (v/v): 
2% SDS(v/v): 2-mercaptoethanol 14.4mM: 0.1% bromophenol blue) \^id^ -^H 100 
°C<^1^i 10^^ 7>ttb ^, 12%(w/v) ^&l-§- ^(separating gel)<Hl-H SDS- 
PAGE(sodium-dodecyl sulfate polyacryl amide gel electrophoresis) ^7l<^^^ 

^7] <^^ol ^vf <g>^-g-ofl(coomassie brilliant blue R 0.25g/ 

«: ^Ifi:* 40%(v/v). oj-^^lH^ 7%(v/v))<Hl 2^1^ -g-oV ^7l-^o^ ^^tt ^. 
-§-on(D]]^^ 40%(v/v): oj-^flH^ 7%(v/v))ofl 2^1^^ ^<i^ 2s\ ^7\^-<^ 
SDS-PAGE ^^^sf, hG-CSF<^l ^^^>^ ^^-^^^ ^ 

^^H1 3 : pEDCSFmll^ 
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till- ?I (Devi in) hG-CSF N-'^^«Hl ^^fl^}^ G+C ^^^1 

tfl^^<^lA-l hG-CSF -B-^^>^ ^^Xtranscription) ^ (translat ion)4^^* 
*B^>^ 9X^^ ^JL-s}'^o^^S.(%^: Devlin et al.. Gene, 65:13-22 

(1988)), hG-CSF -B-^^>^ N-^^ -^^^> ^ 7] a-^ ^ ofl a-^ g+C ^^Jl ^"^^^ 

6\]A^ Hi^o] -g-o]^ -^^;^]- <g7l>|<g^ ^^^-7] ^^}°^ 8: 5' 

GCGAATTCATATGACTCCGTTAGGTCCAGCCAGC 3'(^i*i^^ 9)^ ^]:2^^<^v^, 

pl9CSFm^ S.^ DNAS ss\- ^sJ\-o]u] 2# oj^^yo^ 

PCR ^^*>5I^T^, PCR -a-l-^ M/eli}- ^afflHI^S. ^^*>o^ T^f^j l-e)->iD]^ 

pET21c^ ^^1<^1 #S.^*>^^n^, o]^ tfl^l-^ )(L1-Blue<^l ^^^^5^>^4. 

<9^^^(50/zg/^ )<^1 ^7>^ LB ^^«fl^l<^l^i ^^sl^i. ^y]S. 
-^Ei pEDCSFmlll- ^#*>S4(^S: £ 6). l-e^-injc 

pEDCSFmll^ ^^1<^1 2^ pEDCSFm^J}- wjiii^l-c^ N-^^^<^1 ^^-j-^ili^A} A-^^ofl^ ^>^l7l- 

(dodon)'>ll ^51-1- ^$ii::f(ACC CCC CTG GGC CCT ^ ACT CCG TTA GGT CCA). 

pEDCSFmll* tH^^ BL21(DE3)<H1 ^^^^^l-<^ 

^^1-^4. >H15£ wfl<y:on ^^t!: ^^fll- 0.5raii2:i TE ^^-g--^^ 

(Tris-HCl lOmM; EDTA ImM, pH 8.0)<^1 ^, cfA] A'C^]^] 3000 x 5^ ^ 

91 ^^^^^-JL, TE ^^-§-'2^ 0.2in£ -§-<2floil ^^-^1-^4. ^^^&4fl7l (Ultra- 
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sonicator, Branson Ultrasonics Co., U.S.A. )# «^l-§-*>^ 5^1* 3X)-ifl^>ji, 4"C«H1 
10,000 X 10^ -^<?> €^^^1^1-^, ^^f^^ (supernatant)^ ^-§-^^ ^«J^^ 
(soluble protein)^ ^^tt ^, ^^#(pellet)^ TE ^f^-g-^ 0.2ml -g-^<^l ^i^- 

^^^^(insoluble protein)^ ^^s^V^cf. l-e^-^ol:^ pEDCSFmllS 
^^^^^ cH^^ BL21(DE3)<^l^i hG-CSF ^^-^1^ ^J^^^iS ^91^ ^^1^ 
«J]^<^1 i^sr>oi ^ 40%<^1 «fl^^>fe fe^ hG-CSF 

<y: ^ ^^Jl, ^5^^^ tfl-?-^^ hG-CSF^ ^^^1 l:-§-^^ 

^11- ^^^sl-ji SDS-PAGE ^^^1-^1=1-. £ 8<^l^i, ^«J^^ 

S.^ ^;^l-^(94, 67, 43, 30, 20 ^ 14.4kDa)* M-^^^; 1^ -R-£ ^ 

4^1^<^1 ^^tb 4^ pEDCSFmllS. cfl^^ BL21(DE3)Sl # 

EfvflT^^; ^]]o^ 2^ ^-§-^^ ^«J«^ ^, 3^ Ir-g-^^ -§-^^1 q-El-»^ 

cf. 5E^, 2)-'y-S(^)^ 19kDa 3.711- 7}^ hG-CSF M-^l-^cf. ^ ^2]- 

1- ^*><^, hG-CSF5] N-^^'^l^i -H-^^> ^^7> -e-^;^!- 1^11^ €■ ^ 

0^0.^ ^o]^ ^ ^SJ-^ -R-^^># ^l^s] hG-CSF ^w] 

^■^Hl 4 : ^11 l-e^-^njc pTrcSCSFmll^ ^13: 

cfl^^ofl^^ hG-CSF^l ^wll- ^wlAi^A-l<§ (secret ion signal sequenc 
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e)S.^^ Bacillus sp.)<^l^i -n-^fl^ <as.^>'^sfu|-;^l(endoxylanase) ^wjAiJ: 

^i^^ <^l-g-^>^i=f. ^£;^l-<^e}M-;^l ^til^Jl^i^* hG-CSF^ N-^^<>]1 -§-^^1^] 
7l PCR ^J-'^* -§-^1-^-^1^, ^*l-<^ ^e^-olD] 9: 5' 

GGAATTCACATGTTTAAG TTTAAAAAGAAATTC 3'(^i*i^J: 10), H-fii-olol 10 : 5' 
GGCTGGACCTAACGGAGTTGCAGAGG CGG 3'(^i<a^J: 11) ^ He1-<^1H 11: 5' 
GCAACCGCCTCTGCAACTCCGTTAGGTCCAGCC S'C^il^:^ 12)^ ^l2|-s]-^T:f . <?flS.;^l-<^el-i4 
^1 ^^AA pKJX4(^2:: Jeong et al.. Enzyme Microb Technol. 

22(7): 599-605(1998))* S.^ DNAS <:>l-§-*l-<^ ^e|-<ilT^ 9 ^ 10:4 ^^^1 PCR ^-§-^ 

9X9i^, pEDCSFmll* Sm DNAS. ^l-g-^V'^ 2 ^ Hefolnl ns]- ■^^] pcR 

^-§-^ ^*S^>5I-^^, H hG-CSF -B-^^m PCR ^ 

^7] 271] PCR ^el-olDl 2 ^ 9# oj^srfc^ PCR tiV-S-^ ^^tl: ^ 

21-, <a£^l-^e^-i4^1 ^w] ^J^^i^o] -g-^^ hG-CSF -B-^^m ^ 

<:>1 PCR ^Mri ¥ 7]]^ ^ItlrJli: A/llll^ BanHl^S. ^^srV^cf. ols^. :g.Alofl 7j- 

pTrc99A(Pharmacia Biotech Co., U.S.A.)* ^ 71]^ ^^ItlrJLdL Ncols\- BanMl^S. ^ 
^srl-Jl, ol *5]-:iT3]^sq. ^7] PCR A].-.^ ^^*l-<^ '^^^ ^, o]^ cfl;^^ XLl- 

Blue^Hl .t^a^H ^^5* ^^^^-^l^cf. ^:si)^^(50//g/ 
pTrcSCSFrall* ^^i^S:: JE 9). 7^fl^^ 1-B]->ip1:^ pTrcSCSFmII<Hl #5.^ 
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^ hG-CSF N-^^ '§7lA-1<g^ ;^].:^<M7|A-l<g 7] (automat ic DNA 

sequencer, ABI Prism model 377, Perkin Elmer Co., U.S.A. )S ^r9l^}^^i^3i: 
S. 10). 

^e^-^D]^ pTrcSCSFmIIS.-^B-l hG-CSF ^h]* 2i^}^}7] ^ 

^V^. 1-5^-:^ 1^1:^ pTrcSCSFmII# BL21(DE3), tfl^^ miOUf- hsdS£0 (rk-, 

mk-) recAlS ara-14 proA2 lacYl galK2 rpsL20(str ) xyll-5 mtl-1 supE44 A-), ^ 

MC4100( F- araD139 A (argF-lac)U169 rpsL150(str ) relAl flbB5301 deoCl 

ptsF25 rbsR) ^ ^^^^ W3 110 (derived from E. coli K-12, \- , F-, 
prototrophic)<^l :£*y^><^ cfl^^l"^ ^^^^^1^^. AA^ ^^^^^ i^^^ 
%: <^5il^^o] %7\^ LB Hfl^l(50mi^)^l ^f^s^fji, ^Ajoj] 2<^^\^ ^^t!: 
-R--£^^ ^ ^^^^^ ^*5^>^o.q.^ ImM IPTG» ^ ^il 

SDS-PAGE^ ^^s^l-o^ nfl, hG-CSF<Hl ^li^s:]-^ ^"^^ ^ Si^^-. 

^>H] 5 : ;^flS^ ^el-^Djc pXrcKCSFmll^ 

A3=.^ ^A^'°\^ pTrcSCSFmllofl ^^^lA "^A^^ -R-^^KAp 
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<a-:s:5|-t!:^^ ^}^^ ^fl^^ ^^l^i hG-CSF ^«-^^5z|- wflBl-ei-E^- 

o] ^;.^ol xfljro^ -^^^V'^ ^^]<^] 4^ 7>^ ^ ^ ^Cf. 

7M<=]] ^7]t}<^, ^s]^^ 7^^^ ^^^XAp' ) cfl^ ^^T.}^ (selection 
marker o]^ 7>^^>^a1 ^ajs];^! 7>q-p>o]Ai -B-^^^Xkanamycin 

resistance gene)!- ^>-g-^]-5iT=f • ^^3^1 ^S^^^^ 7\^^ -n-^^>(Ap')S ^W^>*^l-tl 

-n-^^XKm')^ ^]^^-7] ^^}^, PACYC1771- S.^ DMS. o]^^yji 

He}<^lH 12: 5' GCGAATTCTTTAAAGCCACGTTGTGTCCTCAAA S'C^i^^Jl 13) ^ HeV'^lH 
13: 5' GCGAATTCTTTAAATTAGAAAAACTCATCGAGCATC S'C^i^^Jl 14)1- ^l^^M PGR ^ 
T^*3*l-^i=f. ^ 7>M-p>ol^ -a-^^]-* S.^^ PGR ^1-^ ^ 

9X9X^^, ^l* ^ItlrSliii -^S. pTrcSCSFmlll- ^Itb 

J:4i Drains. ^^s^><^ ^"I^J- -^^^Vl- ^iT^*!: ^uzf oj-o^ 7'>u)-p>o1 

^ -n-^^># 7>^ PGR ^1-^ ^^3:>cx^ 91^^ ^, XL1-Blue<^l 

:£<y^l-o^ ^^^^^V^cf. ^^^^^ ^^1- %l-^3^1 nM-°><^l^(25//g/£ )<:>1 ^7> 
^ LB 5g:^afl^loiiA^ -tlt^V^, '^IS.^Bi ^fls^ l-ej-^iDl^ pTrcKCSFml I* ^^^} 

S. 11). 

^112:^ l-sl-^linl:^ pTrcKCSFmllS^Ei hG-GSF ^wjcx^^-^ ^-^^^17] 
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^^1-*=^, 1-51-^ 1^1 pTrcKCSFmll-i- 47flS^ cfl^^, tfl^V^ BL21(DE3). tfl^>5- 
HBlOl, MC4100, cfl^j-^" WSllO^l £^^>^ ^^^^^ ^ 

pTrcSCSFml I* ^V-g-tb 4<^]^^^ ■g-'^t!- 'S^cf. ^, l-ef^iDl^ 

pTrcKCSFmlll- ^>-§-3^}^^iil)«^l5. ImM IPTGl- <^]^^ -n-S-^€^ ^-fli^ -§-*ll7> nfl 

* SDS-PAGES. S.^^ nfl, hG-CSF<^l ^fl^^V^ ^ 

t!: ai^^^ ^ ^ hG-CSF ^^^^ ^al^-g-o] /^j^o^ ^ 

^y-HI 6 : l-e^-^n]^ pTHSCSFmll ^ pTHKCSFmll^ 

-g-^fll- -^^§1-^1 hG-CSF 7>^^>7ll ^1-71 

^*>^, ^i^>*aBl-M-^l ^Hl ^:^A^<i3f hG-CSF A>ololl 2}-^ ^SlJl^Efo] 

^^3^>^ yj-*^* ^l-§-^l-^i^. ^^l-<^, #5l-^ol:c pEDSCSFmlll- 

DMS. i}JL , ^s}o]i^ 14: 5- CACCATCACCATATCGAAGGCCGTACTCCGTTAGGTCCA 3' (^i 
Sl 15) ^ H5l-<5ln1 15: 5' GATATGGTGATGGTGATGGTGCGGGCCAGCTGCAGAGGCGG 3'(^i1^ 
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16)» <^l-g-*]-<^ PCR «o^^^ T^^*>^^-. -f^, HEl-olr^ 145^- H5^-o]Til 21- 

^ PCR i^-^-a: T^*S*>^i=f. ^ PCR ^1-^ cf^, 2^ Se]- 

91- i=1^>o^ cfA] tt^ PCR oV-g-^ n PCR ^1-^ ^ 7fl^ ^ItlrJl^ix 

A/Jin^ Bamtil^S. ^^^}SX-^^ . >^lt!rS:li Ncol^ BawUl^S. l-^l-^ 

pTrc99A^ ^. cfl^^ XLl-Blue«Hl S^^s^M ^^^€:s^>^4. 

^€ <^3l^^(50//g/£ )o] ^7>^ LB ^^afl^^lcHlA] ^^tsj^ji oj^^.^^ 

3:^ l-el-^Dljc pTHSCSFmll* ^^^\<^r]-(%2i: S. 12). tl"^, £. 13^ l-e^-::^!"! 

H. pTHSCSFinII<Hl '^-'a^ -6-^^> ^7l>H<i ^ 6>i^li^>a: ^^^\Ji\JL, o]^^^] 

^<^1 ^^^^ ^S^Jl^EfolS «-«-ol4. 

^X\c^] 5<=^]X]^ ^o^^ X-^-^J- -H-^^XAp )# 7'>l4^>olAl 

^i^l- -H-^^>(Km')S. ^1^^1717] ^^V'^'i, #e}-:^zul:^ pTHSCSFmll* ^ItlrJL^ Dral^ 

^^n<=^ 7^^^ -^^>^># ^iTltb pTrcKCSFmll* 

^^ItlrJLdc: Drains. ^^^><^ 9}^^^}o]X\ -^^^>£4 <^l»tfl;^ 

^ XL1-Blue<^l £.'as^>c^ ^^^^^l-^cf. ^^^^^ 5"^^ 7>'4T^><^l^(50//g/ 
« ^7>^ LB 5§ ^afl ^1 oil A] ^^SlSJi, oj^H-E^ ^^di^]^ 
pTHKCSFmlll- ^^^\3X^(^^: S. 14). 
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<54> 



^■^H1 7 : y^S:.^ ^^^n]^ pTHKCSFmlll- "^-^^ ^1]^^ cfl^^'^l^i hG- 



CSF -g-^^^-^^^ 



<55> 



el-^f]^ pTHKCSFmll^ ^]-%-^ hG-CSF -g-^^^^^ ^^l^^o^Y 



^}7] ^^}c^, l-e^-^injjE. pTHKCSFmll* tfl^^ BL21(DE3). HBlOl, MC4100, W3110 
^ XL1-Blue<^l £.^s:>Q^ ^^^^*>3l, ^7>;^1 ^£.(37 ^ 

301C) *><^1 LBafl^l 50m€<='fl^i Hfl-y^tlr ^, 2011^^5^ ^<U^ ^J-^^^^ hG- 



CSF ^w]^^^^ 



^>*>^i^. ImM IPTGS. -B-S-^^s^l-Jl 4^1^ ^ 



«ro^^^ IM^A^ ^^^>:il, ^^5>x3^, SDS-PAGES 



^tl- ^5zj-, s-s. cfl^^o.^:^E^ hG-CSF -g-^^^-^^o] ^w]^^ ^o]^ 



Si^^-C^S: S. 15). 



;^}-^(94, 67. 43, 30, 



20 ^ 14.4kDa); efl<?I 1^ ^^^^^l^l i^^^ MC4100^ # ^, efl 

^2^3^ ^ 4^1:?>ol ;^Jil-tb l-e^-^^i^l^ pTHKCSFmllS 

MC4100^ M-El-tfl^, S)-#i(^)^ 20 kDa 3.7]^ 



7}^ hG-CSF M-Hl-'^cf. z]- cfl^^oflA^ ^ti]^ hG-CSF 



til Jl 



IK 1] 



<56> 



7fls^ cH^^<Hl^i hG-CSF^ ^5^%= ^ ^wlJL^ HliSL 



hG-CSF^ (%) 
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30 TC 


37 1C 


30 'C 


37 'C 


i:fl^^ BL21(DE3) 


22.7 


22.1 


>98 


>98 


HBlOl 


13.5 


12.8 


81 


75 


^^^^ MC4100 


22.1 


20.8 


>98 


>98 


cfl^f?- W3110 


10.5 


10.0 


77 


66 


tfl^^ XLl-Blue 


9.4 


8.8 


56 


51 



7]^9X^^]^ ^^91^7] ^^}^, hG-CSF -§-^^«^.^^ ^sl^^V^. 

^-6V^7lid-Hefl^\d-C'-2] <g7lA^^^ ^oi^|.o|- yj.^ o]^ hG-CSF -§-^^«j^^ 
N-^^ ofnli^A}- Ai<gi!f ^^*>7ll :^o]B.S., hG-CSF -g-^^«J^^<>l cflW 

^ sor^^l^i till^^*>5i* fe^ ^wij:^ ^ hG-CSF -8-^^«-^^^ 

i4E^-Lfl^o.x^ ^ 57].^] 7l]S^ tfl^l-^^ ^^Hl^i BL21(DE3)^ MC4100C'l 7>^l- 
^tffl^ ul-Efi^^cl-. ojofl, ^7] ^^2i^ ^^^u]^ pTHKCSFmllS. 

^^^^^ cfl^J-^ MC4100* tfl^^ MC4100/pTHKCSFmI I (£'scAer/cA/a co// 
MC4100/pTHKCSFinII)el- i^^s^l-ji, o]^ 2000^ 3€ 13 ^^^^7] 
^o^^^ w.^ ^5 ^^41-^^^ -R-^;^>^*S(KCTC)<^1 7l^wl^ KCTC 0754BPS ^l^s]- 

^^^^^ cfl^^ MC4100/pTHKCSFmI I (KCTC 0754BP)<^l>«'i ^^^^ hG-CSF 
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-g-^^Hfl^o] inner membrane)^- ^^*><^ ^^>^il5L^(per iplasm)S. ^a] 

CSF^ -§-^^«-^^ol hG-CSF -§-^ ^'S^^^ N-^^S] 67fl 

XaCFactor Xa)» ^^elsl-i^ ^7] oHi^A]. A^-go;) C-^^ 
^^5)^^ ^^tt hG-CSF ^ 9X^. 

o]^^o_s. ^ vfl-g-^ ^^^tt ^^-i: ^oMl^l 7l#s:>^^ a>, ^<^7i]^ -i- 

7>^ ;^Hl7ll oje^^ ^^1^ 7l#^ ti}^^]*}- ^^l^fl^y^^ 

«w^^5] ;^>^tl^]-(hG-CSF) -§-^^«-^^^ ^al^m ^fl^J-^ ^ <^1# ^tb # 

e^^ojc MflEl<4 ^^S-^iB.] ^n]s\^ ^7] ^^tir hG-CSF ^^ 

yt^i^^ ^l^^t:f. ^ ^^^] ^Efl^ 7]^o\] hG-CSF 
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^1 ^Jl, cfl^s^ hG-CSF ^fli^S. Jl^^^S. ^wI^VtII 

wjiH^ ^^tb ^^^^ ^^>^ ^7] hG-CSF -S-W^J^^S-^B^ hG-CSF 
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^ ^7l7> 137H <^>T^1 ^^^^ ^e]ji^El-oi:E.l- -y-JiSl-s:}^ "S^lA-l 

2- Bis i^s^V^ l-2|>iPlS tfjE^. 

Glu-Gly-Arg)5^ o>o]i^A]- x\<^-^ 

7]-i4p>o]ai pq^^^^:^}, jL^^i Bacillus sp.)<^l^-1 -B-Hfl^ <a£^}^e]-T4^1 

19\ %^JL^^o]^^ oj-j5^2l-Br>^ <§7l>^i<i, N-^^# 

-n-^^>^ ^i^^^i ^i-i^iJ: 26^ -n-^^> ^i^^ i^^>^ 

"^1^-1 -e-eflt!: ^^^^ ;^V^^;^l-(hG-CSF)2l ^^t.} ^ Trc ^^.S-E^ 

# if-s^V^, £ 14o)l a>5q. yijE] pTHKCSFmll. 
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^1 3*J-^ ^^E.] pTHKCSFmllS ^^^^^ cfl^^C^. coJi). 

[^T^^ 5] 

tfl^^ XL1-Blue(^. coJj XLl-Blue). ^^^^ MC4100, tH^^ 
BL21(DE3), cfl^^ HBlOl ^ cfl^^ W3110^ t^^^^ 

[^^^ 61 

^1 1%^^ ^B] pTHKCSFmllS cfl^J-^" 

MC4100/pTHKCSFmI I (KCTC 0754BP) . 

[^^^ 71 
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^^JL^^ XaCFactor Xa)^l ^^-^S. 
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1] 
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^efoim 6 



1 2 



i] 



sai^oicH 3 



5 



m 



s et 01 m 5 



2 



I 




FCR 







1 




BamTn 





3^ 



KcoTiT 
Bairilll 




Bamlil 



on 
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3] 



-3d . . -16- 

i ATG GQt GGA ISb* iGM>e AGC OAG VAGfC^ GCC ATG AAG XiTQ ATG JCGC Gl^G 45 

46 CiG GTG GTG CTG TGG^AG* GGfr 5tC? TGjG ACi GTG GA(^ GAA^ GGC AGO 90 



z ..... .... ..^ . .... ... ...... . . ...... . ...... . .:i6:\..... 

91 GCC C^G GGG GC^ GGC AGC; JCj;; C^G GG^j GAG Agfi; -rrC GTG GTC AAG ,135 
Prxii Efeii Gly^vPrb iiai^Sei^ Sex^ lieii FrD:- JG^/n Sex^ Phie liejj Leu fcys; ' ' 

17' 31 
136 TbG TTA GAiS I^A^ GTG MkI A^G ATd feAG "GGC (G^A GOG GTG 1^ 

Gys Leij jGlii Gin Y^il Are Lys 1:^6^ Gli Gi^?^ A^iv Gl^ir Al^^^AlS Leii " " 

181 GAG GAG AAG 3^tCgG^ ACG : TAG ^^G t|T^ TGG^ GiC tXJG GAG (^!225 

GlhrGIii Lrys'KeiJ iSSrs ■ A^l^a lllixl^fyiv I^ys Kfeii Gys'.Eis. P^ro Gl>u Glii 

226 dtG GTG iQTG <^G t^ GAg 1|g4"^TG GGfe : #rC GC^^ TGG (jfex CGC gIg ^0 
fieu vVtfl Ileij K^u GLi^- iEtiis. SeSp^^ Kiii Giy^IFte Pro^S^ifix A,lk^Pro L^eii 

. . 62---, . . . ... ......... ... .... .. , . . 

271 AGG AGC l^C ICC^ AGC iGAjg GGC G^G jBAG CJG GGA GGjC TGC TIG iGC 315 
S&t 3er Gys; j?ro Ser^ GlFh Ala' J^eu Gln^.I^eu AltaL^jCly Gys .lieu Ser^ 

77 91 
316 CAA GTC GAjy^AGC GGC^CTT TTCvGTG TAGi^GAG GGG GTC GTG GAG GjC5G>36p 
Glri - Leu HM::SWx GlyS Leu Piifc lieu Tyr' Gin Gly ^ Leu LfeuK Glh Ala; 

92 1Q6 

361 GTG GAA GGG ATG CC;C GAG ^^G GGT^ GGG AQP^STG GAQ^ AGA G¥G 405^ 

Lejij Glij Gty >.j:ie Se^r-il^ro G'M^li^ii Q^y Mrd Tli!r";Iieu Asi>-jFitir Leti^ 

107 121 
406 GAG GTG GAG GTG GGG GAG TTlJrGjEG AGC^AGG ATG TGG GAG GAG ATG 450 
^ Gm iieti ^ mm. WM/iim. tliet:#lfS TKt SMir TllB- iJTrp Gln^ Gin 1163:^ 

122 ^6 
451 GAA GAA GTp GGA ATp GGG GGT: GGG GTG-GAG GGG AjGG GAG GGX GjCfc 495 
GMj- g;1ij Lfeii M&teA^S ftiSvtflJg L^ju: GJn l^rb jTfir Glfi Gly Alk 



496 ATG GGG GGC TTG GGCt^^QT GG;t^ITC GAG GGG GQp GGA GGA GGG GTG^54Q 
Met J%6 Ai& :Rh& All^ iS^r^ atSsi^jai^ Gliir. AT^^ ixg A?la Gly' Glsr^ Jtafl 

152 166 
541 GTA GTX GGGrTGG GAT^ GTG GAG AGG TTG ;GTG GAG : GTG TGG TAG GGCf^SSj 
Lexi: Yat Alat Ser fiis^Ileii Gl^ii^ JSer Mk^ Leii Gl^: Fal Sex ^fyr ire 

167 ixm 

586 GTT GTA GGG : GAG GT^ GGG GAG GGG TAA TAA 616; 

■^a^r^J^ejj. %^iMM fe#WU*^aL; GJtnEyRr^ ^ 



(^•^ : ^^^ 3: 18) 
(!&^: IS) 
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is. 4] 



pl9GSFiii 




PCK 




NdeT 
BaniHI 



9 



21c 
BamiHT 



f -r P I s 



BamHI 



hG-CSF ^B7i 




T7 SSSEJ 



IhcT 



Of I 
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[£ 5] 



1 ATa :4CG GCG Cm^!^ A^C XTG^ 

Met Thr^ Pr26v.L;eu; G XeULPr.6'>Mji- $ex yPhe 



15 

Gm5 4& 



16 

46 GTC AAG TGG TtA GAG CAA, GtG AGG AAG ATC GAG GGC GAt €GG 
Leji Lys Gys Leiij trlii- Glat ?al aAtg Lys riik'Gln .iGlyA.Asp ^Gl*^ 



31 



30 .... 

ggA so- 

45 

GGG i3& 



91 GGG jCTG GAG^^G AAG AGG BPCMG jCTGOt^ 

Ala Xeu. Gin GluL i^ysj 'Leu:;Gys :;Ai:a; TKr TyriLys Leui Gys -His 

46 

136 GAG GAG GTG GTG GTG GTC GGA GAG TGT GTG GGC ATG GGG TGG GGT 180 
Glu Glu. Leu . ?al , Le.u 'Leu Gfey ;H>is Sef Xeu,: Gly I le . Pr.o Trp 



, . 61 . . . . ,„ .... . ... 

181 GGG GTG' AGG AGG TGG GGC AGG CAG GGG GTG GAG GTG GGA GGG TGG 225 

Peo Leu Sex Sex-. Cys Pro : Sex G In^. Ala. LeU; Gin Leu .. Ala Gl y 

. . 76 ., ... ... . ....... ,. 

226 TTG AGG GAA GTC GAT AGG GGG GTT TTG GTC TAG CAG GGG GTC GTG 270 

Leu Sex G In ,Leu; Hi s Se r G l^; ,Leu>, Plie !LeU; Tyx ?G ln Gij^ teu; 

91 

271 GAG GGC GTG GAA GGG ATG TGG GGG GAG TTG GGT GGC AGG TTG GAG 31& 



106 

316 AGA GTG GAG GTG GAG GTC GGG GAC TTT GGC AGG AGG ATC TGG GAG 360 



GAA GAA GTG GGA ATG GGG GGT GGG GTG GAG GGC AGG 



135 

GAG 405 



121 

361 CAG ATG 

Gln^ Ksl; i» irvi 11- liPii ii^i-w; riiHX :^n^i:» ^fTf\j:.av 

136 

406 GGT GGC ATG GGG GGG TTG GGG TGT GGT TTC GAG GGC GGG GGA GGA 450 
G ly Ala Met :Pi<> Aia Phe: Ma. Sex Alia. Phe Gtn. Are Axe Aia Gly 



451 GGG GTC GTA GTT GGG 



TGG CAT CTG: GAG AGG; TTC GTG GAG GTG TGG 4?|5^ 
Sex .His Leu: Gin. Sex .Phe Leu Glu ;¥a 1 >SeX 



H «» - 1.1 



166 
496 TAG GGC 
tyx ;Are 



;175- 

GTT CTA GGC GAG GTT GGC GAG GGC lAi-IAi 



2: : 



20) 
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pl9CSFiTi 



■ 














! hG-CSF :^^ 7:f 

■ 1 ^ 












BamHI 



pET21X: 



B.imHT 



f 1 J\ 



BamHI 



hG-qSF ^^'7^ 




T7 ^ ^ :£E| 



ori 
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IS. 71 




IS. 81 
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[:£ 9] 




48-39 



10] 



-28 ^iil 

1 i47<j? :77T 2^ ^'Zm-XI^^^GTUAiXzA'^^:!^^^ 
Met' Phe.iLyi:,02e^:l^s.^ VapXiIy IMu 

-13 -^i ^\ z 

46 IJC -::aIG :AGT Am^:/^^WIjG:^^l^ 9Q 

3 1<7^ 
91 . TTA GGT CCA GCCIAGC TGG • GTG CCC GAG .AGC^ mC^:ef G vCTG;:. AAG TGC I3& 
Le'ii G 1 3^ ^Pro a^Sei- :Ser i^ii. ^t6. Gl-ii: :SeT ' "S^iasi^Ji^^i^ 

(#^ ;: -^^kj^: 24) 
C^^; 25)- 



111 




CIP 
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[:£ 12] 



He^O|D^ 9 HBtOIDI 14 

pTi-cSCSFmli: 

H2tO|Dl 15 




hG^GSF 



HSjOim 2 



POR- 

(SjBtblCH 9,& SSjOICH 15) 



(HefOIDl 14&se|:0|EH 2) 



SP 



I 




SP OP 




SBjniSIEIOlH 
(OP) 




0aml 1 1 




rmBT 1 T2 
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13] 



-281 

Set J^e I^e Ly^^^ WJ:iCriy<.kea Thr; .AJ^^ -kta. 

-13 n . 2^ 

46 TTC.AIG AGT.AtC.AGC.AtG TTT. TCTG^^ TUT-jtX^ ik/t GGC 90 

JPhe Jiet Ser ^Ser iier- J^e^Sei^^^^ Ihr\Ai^ Ser::AI:a..Ma. Gfly 



91 CCC CAC; GAT CAT t^, QM ICT SGG ETA GGT 135: 

:Prd:^His Hisrflis pi TKr Pro Ceu Glsr 



18' '"SiS 
Prp ^la^er teiii^ l|ys -t^s .'teu ' Gki 
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<110> Korea Advanced Institute of Science and Technology 

<120> Escherichia coli Strain Secreting Human Granulocyte Colony Stimul 

ating Factor (G-CSF) 

<130> DP00301 

<140> 12-3456-7890123 

<141> 2000-03-18 

<160> 16 

<170> KOPATIN 1.5 

<210> 1 

<211> 14 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> o 1 i gopept i de 

<400> 1 

Ala Gly Pro His His His His His His His He Glu Gly Arg 

15 10 

<210> 2 

<211> 29 

<212> DNA 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> primer 

<400> 2 

gcgaattcat ggctggacct gccacccag 29 

<210> 3 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



48-45 



<220> 

<223> primer 

<400> 3 

gcggatcctt attagggctg ggcaaggtgg eg 

<210> 4 

<211> 50 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 4 

tcctcggggt ggcacagctt gtaggtggca cacagcttct cctggagcgc 

<210> 5 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 5 

gctgtgccac cccgaggagc tggtgctgct cggacactct ctgggcatcc 

<210> 6 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 6 

ctggctgggg cagctgctca ggggagccca ggggatgccc agagagtgtc 

<210> 7 

<211> 48 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 7 

agcagctgcc ccagccaggc cctgcagctg gcaggctgct tgagccaa 

<210> 8 
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<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 8 

gaattcatat gacccccctg ggccctgcca go 32 

<210> 9 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 9 

gaattcatat gactccgtta ggtccagcca gc 32 

<210> 10 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 10 

ggaat'tcaca tgtttaagtt taaaaagaaa ttc 33 

<210> 11 

<211> 29 

<212> DNA 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> primer 

<400> 11 

ggctggacct aacggagttg cagaggcgg 29 

<210> 12 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<400> 12 

gcaaccgcct ctgcaactcc gttaggtcca gcc 

<210> 13 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 13 

gcgaattctt taaagccacg ttgtgtcctc aaa 

<210> 14 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 14 

gcgaattctt taaattagaa aaactcatcg agcatc 

<210> 15 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 15 

caccatcacc atatcgaagg ccgtactccg ttaggtcca 

<210> 16 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 16 

gatatggtga tggtgatggt gcgggccagc tgcagaggcg g 



33 



33 



36 



39 



41 
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